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Summary
The large mononuclear cells showed the features of mononuclear phagocytes and were mainly characterised by a large number of vacuolar structures. The results suggest that there is storage of lipids and mucosubstances, probably in enlarged lysosomes.
A previous article dealt with a histochemical investigation of large mononuclear cells occurring in the mesenteric lymph nodes of old rats (Magnusson & Majeed, 1978) . The purpose of the present study was to examine the ultrastructure of these cells.
Materials and methods
An account of the materials has been given previously (Magnusson & Majeed, 1978) . For electron microscopial examination small pieces of the mesenteric lymph nodes were fixed in 4 % glutaraldehyde in 0,05 M cacodylate buffer pH 7·3 for 2 hours at 4°C and then post-fixed with 1 % osmium tetroxide in 0'05 M cacodylate buffer pH 7,3 for 2 hours at 4°C. The samples were dehydrated and embedded in epoxy resin. Survey sections were cut at 1~m and stained with toluidine blue for examination with light microscope. Silver-gold thin sections were then cut on a Huxley ultramicrotome, picked up on uncoated grids, stained with uranyl acetate and lead citrate and examined electron microscopically. Selected areas were photographed and enlarged as desired.
Results
In the mesenteric lymph nodes there were isolated or small groups of large mononuclear cells containing a high number of cytoplasmic vacuolar and droplet structures of varying size and with contents of varying electron density (Fig. 1) . The characteristics of these vacuolar and droplet structures are described below.
In some cells the dominating characteristic was a large number of vacuoles of varying size containing lucid materials and surrounded by limiting membranes which were apparently lined by ribosomal granules (Fig. 2) . In part of the vacuoles the lucid content was mixed with dark stained droplets (Figs. 3 and 4) . Vacuoles were seen adjacent to mitochondria and rough endoplasmic reticulum (Fig. 4) . Other cells were mainly characterised by numerous droplet-like structures of dark-staining markedly electron-dense homogeneous materials surrounded by limiting membranes which appeared to be associated with ribosomal granules (Fig. 5 ). There were also vacuoles which displayed a pale content or appeared almost empty (Fig. 6 ). Occasional vacuoles contained lamellated structures associated with lucid materials (Fig. 7) .
In addition, these mononuclear cells showed only few mitochondria and a small amount of rough endoplasmic reticulum, some of which was dilated (Fig. 8) .
Discussion Large mononuclear cells in the mesenteric lymph nodes of old rats were found to show ultrastructural ]05 In the present investigation these mononuclear phagocytes were found to be characterised by a large number of vacuolar and droplet structures surrounded by limiting membranes. The content of the vacuoles varied in electron density and appearance, probably reflecting the presence of the different chemical substances found histochemically. The lucid materials described probably represent acid mucopolysaccharides.
From Hurler disease in man it is known that acid mucopolysaccharides have a similar appearance and they have been demonstrated histochemically (Hers & van Hoof, 1969; Magnusson & Majeed, 1978 Langevoort & Schaberg, 1975) . The mononuclear phagocytes examined in this study should be considered to be involved in storage. The mechanism for this storage is at present not clearly understood, but it could involve the endocytosis of nondigestable substances or the accumulation of degradeable material in the absence of specific digestive enzymes (van Furth et al., 1975 & Schaberg, A. (1975) .
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